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£ l£ %n 7l#o)l CNT* *}%*}t? FED 2] 

£ 2a £ 2gTr £ "ti^ 2 ! oj^A] ojloi] FED 2 ! *HS-^£. 

£ 3a £ 3gfe £ "fr 1 ! ^ -4}aH<>|1 FED 2 ! xflS-^S. 

< S^ 2 ! ^ cfl*> Jfjro] Ajtg > 

10,30 : ^^7]^ 12,32 : ?!!££. 3^ 

14 : 16,44 : CNT 

20,50 : ^y}% 22,52 : ii^H^^- 

24,54 : 34 : tIHS^b}- 

36 : 711 40 : £<&^ 

42 : °t)n)E^ 60 : i3^] B 4 

^-^ol 4f**fc 3 ^t 2 ! ^E))7]# 

£ <&^£ ^7il«J-tSAl±^(Field Emission Display; FED^ ^t) 2 ) ^l^^^^l 33— «W 7] 
313 ^(chemical mechanical polishing; °)*} CMP^ W) D-^li ^Hl?} CNT i^f- ^^5}£], 3^ 2:^ 

* $|£ f^n^S s|-^oj nljflSW 7^s} jz 2^o| -g-o]§).^ ^Jg^i: S ix}-^ 2 ! A]£)^ 

* <r 9X^ FED 2 ! ^lS'Wl 5J°l<}. 



^7i| aj-i^}^ l! 2 ! ^ys-Z Si^r *J^S]ir °l-g-5H «l^3 <?]7]-fH H^s: 

sf^l] 2!*V ^-M^lfe i^S-Ai, o]s. o].§.§H ^d"£}^ FED^- CRT 2 ! (liquid c 

rystal display; <>l LCD4 W) 2 ! ^S^ 2 ! #3* £^ 5tW £a1#*!3-*1 ^S-^JL flc*. F 

EDtt T^^aj ^1^ 0 1 7^t oj.qa]-, LCD 2 ! -^"Mr, *fl2^7l- $ cfl^Sf 2 ! -g-*H3*^ «fl ^ 



^ LCD^r «ms] ^SM^t 'tWS FEDfe ^M 2 ) afci| asLt} 4£ 
^If- ^l 2 ! ^-§-°l IM^c*. 

FEDtt LCD°)1 olsfl ^271- ?>^2, iu|*l^°l #7\7\ 5*1^1^ 3ttt 3 7^1 °13 0 1 & 

S7ls| FEDzr ^sfl sq^S ic#s]°l o^^d], ^Vs.-gr ^f§# ^ (emitter) fl^, -y-7l 6))d]e1 

^ °cHM! ^is! 0 ! sa°1 2^*>^ TiMs 2 !-, ^7l Tfloissq. °l^s!^! ^-^£l<>! Si^ 
= 4 2 !- 0 ! CRT 2 ! ?fli-S-, ns]^ ^ ofl^cs). cfl-§-^cf. 
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#7l2) FEDfei^Sltf. *\m ir<H 500~10kV ^E 2 ! #<$°] °} 7 \s\# <$v]q ^2] ^t.}^-6\] 3) fug ^ «fl 3 

^7)3] "J 2 ! ^"^M ?]7V^ oltHofl Slsfl o]E£H 0 fl^^l ESSH&b 

7flo)s^ ^V 2 ! ■$•§ aafcth 
a&m ^7isv ^Hisv^ i7l2) F EDb ^a}*^ 2 ! <y^ 7 V 71HJL3. -n-EsH 7fl°lH £ 

^•7V ^V 2 ! ^ol7V oi^JI, ?114iS2V °flinE2l A>o)o)lAi ^^2). ^f-SH fg^<«} <&o]&o] %§;t}e\ ± 

47V bv^si°s, on- y*w7] ±w ^* 2*1* vns. wwwtn -a-^in ^^s, 

^?VS^ ?fl£E2l j4^o] oJe|£ ^-2} &%$o] ^ 

ol&]tV £*113i-# ^SH wvb|^ 4*1 tftixw t^VsH jflfeifl, 71* e*| ^oii ;£9jsH gib * 

71)21 E^^M: £*V«US AJ^S^JI, 4^9] E^ 1 ^ 2 ) <a^-7V -§^-§- 35:3. * , a ^6|] 2] 

* <a*i*r°i °iii,H2i §v^ ^)i°v>*V55icv. 

oieRv ^as) fed^ *«8-«n sL#n o i°A #7i ^esi <#ih a si 

§Vfe 7fl°lS E^WVDVo]!^ JH-ff. ;*}<£-§- <J]7 r SH 3 4* •tft'A]?) H. #7] 7]* E*Wb -g-s) ^17VS}^ AV 

71 ^ESLJfEi «J-#£lb ^A}7V 9]^- ^ = o] oJtE^ nflElTfl eVcf. 

#7lsj ^efl 7l^ofl 4# FED^i, ada'S-'S ^ 7flg.Aj^ 0 ] -g^ai ^El^o. g 4-8-sVb ± 

as ^^Zl-^^-S. ^*rJ2. ^3^4 -g-#^ v # £1^, ^7121 ^SVSV SL= (lift 

off) is TilTisV 0 ! ^712] ?fl^H2V ^§Vfe "<^# ^V-g-*V^4. 

^7l2V ^ f'Bfl 71 7fls. # A}-g-t> iS 2lt> FED 5 ! ^2* , a«- ^4 ?ll 0 lSSal ^ 

g^-oi ^a|s>71 flji, floi ^SJol, -^^§21 7H«^ ^ 5J ^V-S-^sl A J§1^* lolHelb 

S-»l# 311^71 flifo), cfolof^q- -fr A >4 0 l*VftS.(Dlamond-Llke Carbon ; DLC) #€°1 SV«V^ tt^^, 

^4 ^l^s, °1€-°H cflt> fe* 7.-!^ =2} 7V^1 o}^t}<^ on- ^Tfl^t^H «l-8-«W Us] 

oil 2^*V^ ^^i" 4-8-^71^, ^7i|^t s.Ajo) as} o.^^ CNT* ofl^EiS o)*^fe. f-ol <a^£lH 8)14. 
E 1* f 1 ^ 7l#°)l FED 2 ! ^ES^, CNT# <>\]v)^3- FED 2 ! °il 0 lcV. 

'S^l, ^^°W Si 7})^S^ ^^71^(10)^°!! 7fliE^^-(12)ol ^i, -*7l ?B4iE4^(12) 

«H|nlEl7V sl^ ^^#(14)sVCNT(16)7V ^^s)<H5a^. ^ A J-¥-°))b ^^7l*(20)^«=fl °lliLE?i^(22) 4 
(24) 7V *U£|<HSfl=h 

-S-712V *Efl 7l#ofl ^ FED°11 ^slb CNTb -f^r^ ^Tfl^t 7H<+, CNT?V ^3^! S^D o. 

S ^?lSVi7V °-V lOOian 3711 ^^Sj<H oH^7> <^Sl^ ^>S] ^JsIaJ ^Aj-ofl e>7ll7> ^o.^, 7fl°) 

S7V «fe ^°1 °S. ^fl-21 2^o] #7Vb^ f-21 

§Vb 7]£Q 4^1 

«->S-e- ^7l2V b^l^# Sfl^*V7l 31*1 7j ^ ^tgo| H.^£. CM p Hj-^ 0. S TflolE^^-O. -^Ml^fe n] 

41 CNT <flolE.11- -THltV^ ^^21 3711- ^iAl?lJl 4^-2] -§-o]S}7ll ^ fl&tt % ^}^^9] A] 

3l^# ^Al^ ^ oJ fe FED 2 ! ^1^^# 711^%H1 tU^-. 

^■^ 2 1 ^ % 4-8- 
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#7) ?£#«fl «flnlEl^ ^WRr i3?M Bfl&J-§- ^s}^ -^4, 
#7] ^asl CNT1- ££*W ^WlEl** ifl-ffe 

#7l CNT 2 ) tf^t- *l]7isH #?1 i^lElH- CNT-S tfTfl 

#7l tfof CNT21 £3# CNT £3 ^# *<fl«*fe ^# ^lt 6 )) Silt).. 

5E*> #7l £<g7l#£ flolsj £E^ jfl^sL S^SH, #7] i3!!^ 7 JWN ^#5>H, 

<&sw°i4 isi-^s ^s^, #<a % *m wss-s- ^3^ sh^-i- s^^. 

SEtV #7) CNT £5. i3?i H^S. <H*1SH. a> 7 ) cnt ^ ^4 CMP o. a ^Ajgj. 

#7l ^^71*^ ^-el, *1 <g £^ f-e}^ ^#§H, #7] CNT £3*1213*11 ^3^ 4^ $]7)^3i CN 
T££*ieH-^ltK}. 

#7l ^ssl ^£'S 0 11 ^*Rr 

#71 X|ois§^4 7l|o|stf 3^* ?D4is3^* ttAi?)fe t1)o)e^^°. sg^t>fe- 

#71 72:3] #£^1 3£<2f* $^S}fc- #34, 

#71 <H|nlEl«* *WHr #34, 

#7) ^SSl *l£<g°l) CNT* °IMEl-£-§- oil- 2 - ^ #34, 

#71 CNT 2 ) #*!■ ^TlSH #71 ^lE^-fr a)l o- CNT "L> ^1 *VtT #34, 

#71 SJlfe CNT 2 ! #Jf £3* CNT £3 3* S^SHr #3-§- ^1%M1 5U4. 

5E*> #7] 7flolE^^DV^. A^gfom ^S^O_£. ^$4. 

«l*h •& t^°H FED 2 ! ^l^Wl #^1*1 

5. 2a *-fl*l £ 2g£r -g- t'S 2 ! <y^A]oi]o)] 4^ FED 2 ) #3£°l c +. 

"3*1, ^^7l*(30)#«1) ?D4iH3q-(32)€ ^#§1-Jl, (£ 2a #7| ^-2iS] #$_#°\} ^3.^(60)% ^^^Jl, 
sHiy^tH «fln]El«8^o.S ofl^^ ^-g-al >i3?I^(60)-i- J*M*W ?fl^^3^-(32)# ^t^l?!^ °fl' :, lElS(42)i: 
^^evc)-. o^7lA^ a o v 7 | i3^5|(60)«- #^-^ SEfe ^^ev-f- 2 ! ^^^S. ^#§H, ^^^1 ^-f 

«#o.S. Hfl^!# ^j^SfH ^3^3 ^-f«flfe4^2l-*^5.S nfl^d* ^ 5U^. (E 2b% v 2). 
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=l^& #7] ^S'go)] i3?l = o.S CNT(44)# ££*H °11 ^1 &i * (42) * °fl-fH ^<E»-3W?] ^ , 

(£ 2c #2) ^71 i.a^e|(60) *m ^*1^3- CMP ^^^-S. #7l CNT(44)» *|z*«H -iM ^l 

El*(42)# ofl£ CNT(44) D J ^Tfl W. (£ 2d %!-2:) 

a^, #7l >iH^e}-(60) Kfl^l- aWKa, (£ 2e CNT £-3 -^3*lsH CNT(44)S^ »I)d)e1* W 

i}oi\ ^<37)#(30)-§- $Md*Kn, 2f ^^7l^-(50)°ll ofliiS-^q- (52)21- ^#*11(54)» 0 lf- 
^^7m(30)4 ^t^ji, -g-^] vfl^.§ ^°.3. ^1^1^ ^^SH FED* SMRK}. (£ 2g #2:). 

#7HH £ 2d2l -S^Jf. ^3^(60) sf|<e!-fr <$J1 CNT £<3 ^H^M °H n l^ U-fr =r£ Si 

o. d}, ^S^f- 10(zm nl^lS>7fl W^ =r£ 54-° °), ^ 7l#o] °>Hd *§#*ll7l- ^€ #£7|#2l n|^s}- ^ 

£ 3a £ 3g^r -& ^3 3 ^# -^HHl n}# FED 3 ! 

^7l#(30) ?ti^H^(32)# 3^*Kn, (£ 3a #2) #7l -?£2l ?\]°}^*4<2^ (M)^ 7flo] 

H^rf^ 43}^ ^^^-S JlH^sH ?fl4LJ=3^(32)-§- ^t^lfe 711 0 lH# ^-(36)1- ^t>c}. 

<^7W ^] ^lo)m^<a^(34)^ #S^°14 ^£t}. (£ 3b #£). 

^cfg- -^71 i2S] ^54-* ^lsf7) £R> ^^ev(40)# ^^olM- ^SK 1 " ^fl^S. * , a>^1 <i]zj- 

^^S. <flnlEl °HsH5a^ ^^e>(40)# A]7\i\^ 7ll4iH^^(32)# ii-fr^fe °fl^E ; l : &(42)# 

^€r> «: | 3c ^-s) ^a) ^jL^ofl a 3? 1 n^E u^oi CNT(44)» ^TM^^)* °D-f 2 

S 8<&SW?!4. (£ 3d #2). 

W ^£^(40) ^z]%-£L3, «H CMP W§ °- 3. 7l CNT(44)# ^l^H °llDlE^(42)-ir 

°)1£ CNT(44) °J ^7l| s}^, (£ 3e % v 2i) CNT iE^^el* -^lSH A o v 7) ^Ife- CNT(44)2l £^°1 !"# 
Sl£S S ^ ollnlel (£ 3f ^2:). 

acf-g- #71 ^°!5l-(40)i- ^ilTlsH ^^71^(30) ^S-^Jl, f-^^M^ ^"371^(50) °fl °l)i I iS.^q-(52)3l- 

^^•^1(54)1- <=1« ^71 ^^71^(30)4 -g-^-A]^ FED* (S- 3g #2). 

#7HH ^^71 ^-(30) ^E|^W -^el^ 7))^s ?fl^^^l^(32)^- ^^*2] f-o] Crf-^-5. 

^^tM, ^^7l^-(50)«r -S-el, l-^el -g-o) ^tg^s. ^^^q. 



°1^°)1^ ^£ 4^1- #°1 -& ^^°)1 ^ FED^l ^l^ l t , 3€r, ^^l^ 2 ! ^^^S W% ^Z-l^-i: ^V}*}^ i3!l 
B| Bfl^^- ^^«>3l ^siofl CNT* £3£«- ^ CMP •J'S^ Jp-s) CNTl- >fl^«|-«H °H D lEl-&i- °fl 

* Jf CNT7V *V * CNT S>a ^el» ^^©H °1H<M ^-fr ^^*}^^-J°S, TflolE^^.^ -§-ol5>7ll W 

§ x nH$l7ll Si°l ^421 >|<H7l- -§-°l§V2 S)-^ol 7fl^sl<>l -^^^1: H 



(57) V% 
1. 



- 5 - 



-g-7fls-^ s-2002- 0031819 

$7] ^-S 2 ] 3 £341 CNTf- 5E£*M °)Me1€# 

#7] tf°> CNT 2 ] CNT £3 ^*}ir FED 2 ] all 2^. 

*11 l %H] 5&°H, 

-8-7] ^7l#£ ^Eje cio)^ 5fe o.^ ^ a 5)^- s^jo s 5}^ FEDS] 

3?* 3. 

*i] i %h sh-h. 

$7) S^o^ ^ej-fr $^S}fe 3# ^JIS. s}^ FED 2 ] afla^S. 

4. 

* 3 %H1 SH4, 

^71 ia^^-ol ^ "t~ ±% * Bj)£-§- ^S}^ 53 # ^-^^.S i}xz FED 2 ] afla^. 

5. 

4 l «4| 5U*H, 

#7l -iiHfieM %<£^<£ ^-f ^5^.2.3. 3^ EI $ 4*1 *]4 HJ-'g.e.s. ia^ D 4 mi<a# 

3^*H=- 3-8: *3 £.3. fed 2 ] 

6. 

*n i sa»w, 

-S-7] CNT -^-§- i3?j H^B -41*1 ^ FED 2 ) •*fl2># > ?]. 

7. 

*fl 1 floH, 

CNT 2 ] ^4 CMP W8±3, -S-M^fe 3# ^3 o.S Sj-fe- FED 2 ] ^2^. 

^T 1 " 6 ^ 8. 

*n i sw*!, 

#7l sl^l^-fr fl-e], *}<g $ fe^i^is °l*<H*lfc S*IH °jsls 43^3 ^M 2 ! ^«Kr 3J-§- ^ 
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XI l w sa«H>H. 

^71 CNT sj^-i- *|7l*Kn CNT S^^el* -8*1*^ 3* *3 AS FED^ afla^. 

10. 

#7) TlHH-g-^4 7fl°]H^^e|# Bfl^^SM TflolE^^o. $^*Kr -g^sf, 

^71 ^2:2} #K#<*} ^S^* ^*Hr #34. 

#7] ^^H] <fln] $^*Kr #34, 

^71 3X^1 CNT* £SSf^ 41*1 3 «fl-f Sr #34, 

<4M CNT^I -a-Jf # ^71 o)HEl£-§- CNT ^> tf>1| ^ #34, 

3?) ^o> flfe CNT21 S-fi* CNT £<S *1e|*H S^SH? #3* ^WRr FED^) XliE^. 

11. 

XI 10 sfl°w. 

3RD" 12. 

xi io ih 5&°h, 

3-71 TfloiE^^^ Avsi-^om $^*Rr #3^3- *m FED^ Xiao's. 

3^ 13. 

xi io sa°H. 

^7l CNT #3* i3?! fflos. ^a)s^ miSLS. i}^ FED^ XlS*^. 

14. 

X] 10 *<M1 5tf<>H, 

CNT2) 3-¥- ^14 #3-1: CMP o.S. ^UWfc- $!-§- ^3-°£- *}tt FED 5 ! X]2»J-^. 
3^ 15. 
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BASIC-ABSTRACT: 

NOVELTY - A method for fabricating an FED ( Field Emission Display) 
device is provided to form a fine CNT (Carbon Nano Tube) emitter by 
using a CMP (Chemical Mechanical Polishing) method. 

DETAILED DESCRIPTION - A cathode electrode ( 32 ) is formed on a rear 
substrate (30) . A screen layer is formed on an overall surface of the 
above structure. An emitter hole is formed by removing partially the 
screen layer. A CNT (44) is applied on the overall surface of the 
above structure by using a screen print method. The emitter hole is 
buried by the CNT (44) . The CNT (44) is etched by using the screen 
layer pattern as an etch stop layer. The screen layer pattern is 
removed. An emitter is formed by using the CNT (44) . An anode 
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electrode (52) and a fluorescent material (54 ) are formed on a front 
substrate (50) . An FED is completed by bonding the front substrate (50) 
and the rear substrate (30 ) . 
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